Detection of mitochondrial DNA variation in human cells.
The ability to detect mitochondrial DNA (mtDNA) variation within human cells is important not only to identify mutations causing mtDNA disease, but also as mtDNA mutations are being increasingly described in many ageing tissues and in complex diseases such as diabetes, neurodegeneration and cancer. In this review, we discuss the main molecular genetic techniques that can be applied to study the two main types of mtDNA mutation: point mutations and large-scale mtDNA rearrangements. We then describe in detail protocols routinely used within our laboratory to analyse mtDNA mutations in individual human cells such as single muscle fibres and individual neurons to study the relationship between mtDNA mutation load and respiratory chain dysfunction.